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.2012.12.0Abstract A study was carried out to understand, current status of the use of chemicals and antibi-
otics for penaid shrimp health management. Data was collected through questionnaire interview,
personal contact, market survey and participatory rural appraisal like focus group discussion with
target group in south west coast of Bangladesh. A range of chemicals including antibiotics were
found available in market and being used in the aquaculture sector. Commonly found traditional
chemicals in heath management included lime, salt, potassium permanganate, sumithion, melathion,
formalin, bleaching powder and malachite green. Major active ingredients of these antibiotics were
oxytetracycline, chlorotetracycline, amoxicillin, co-trimoxazoie, sulphadiazine and sulphamethoxaz-
ole. Among the available antibiotics, oxysentin 20%, renamox, renamycin and orgamycine 15% was
being used widely by the freshwater aqua farmers in Jessore area. Thirteen branded probiotics were
also found in the market to use mainly by the coastal shrimp farmers against vibriosis and other
luminescent bacteria to improve water and soil quality. The study also indicated some problems
associated with the use of such chemicals due to lack of knowledge of farmers about the use of chem-
icals, appropriate dose, method of application and their indiscriminate use of chemicals.
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Over the last decade aquaculture has expanded, diversiﬁed,
intensiﬁed and technologically advanced in Bangladesh. In816434985.
d. Mostafa Shamsuzzaman).
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08aquaculture, as in all food production sectors, one of the exter-
nal inputs required for successful ﬁsh production is chemical.
Chemicals are indeed an essential ingredient to successful
aquaculture, which has been used in various forms for centu-
ries (Subasinghe et al., 1996). Aquaculture chemicals can be
classiﬁed by the purpose of use, the type of organisms under
culture, the life cycle stage for which they are used, the culture
system and intensity of culture, and by the type of people who
use them. Intensiﬁcation of aquaculture brings about the use
of more chemicals and antibiotics in this sector. Chemicals
and antibiotics are important components in health
management of aquatic animal, pond construction, soil and
water management, improve natural aquatic productivity,uction and hosting by Elsevier B.V. All rights reserved.
276 Md. Mostafa Shamsuzzaman, T. Kumar Biswastransportation of live ﬁsh, feed formulation, manipulation of
reproduction, growth promotion and processing and value
addition of the ﬁnal product (GESAMP, 1997; Subasinghe et
al., 1996).
Antibiotics have been applied in aquaculture for over
50 years for treating bacterial infection in ﬁsh. A variety of
other chemicals are used in aquaculture for health manage-
ment of ﬁsh. Some common chemicals include sodium chlo-
ride, formalin, malachite green, methyl blue, potassium
permanganate and hydrogen per-oxide, copper compounds,
glutaraldehyde and triﬂuralin (Plumb, 1992). Sodium chloride
is an old treatment used for a variety of diseases of ﬁsh. It is
especially effective chemical when treating some fungal and
parasitic diseases in ﬁsh. Formalin is versatile compound used
in a variety of ways in treating ﬁsh. Formalin is used primarily
as an external parasiticide on ﬁsh and ﬁsh eggs as ﬂush, pro-
longed, or indeﬁnite treatment for fungus control. Potassium
permanganate (KMnO4) is one of the widely used chemical
in ﬁsh health management. It is a strong oxidizing agent ap-
proved for the purpose to treat ponds. Potassium permanga-
nate is good for treating external protozoa and external
bacterial infections (Plumb, 1992). Malachite green is an or-
ganic dye that has been popular as a parasiticide and fungicide
on ﬁsh. It is principally used in hatcheries rather than grow-out
systems. Lengthy withdrawal period is essential following
application because of persistent residues (Alderman, 1992).
Pesticides are also used in aquaculture of disease treatment,
such as organophosphates, organotin compounds, rotenone
and saponin. Dichlovos, trichlorfon diptarex, melalhion, durs-
ban are the widely used organophosphate applied to control
ectoparasitic crustacean infections in ﬁnﬁsh culture. For all
the organophosphates, effects on non-target organisms, partic-
ularly crustaceans are major concerned. Due to high neurotox-
icity of organophosphates, potential effects on health of ﬁsh
farm workers are also health hazardous chemical (Alderman
et al., 1994).
With the expansion of aquaculture in Bangladesh, there has
been increasing trend in using more chemicals in aquatic animal
health management. Commonly used chemicals in Bangladesh
aquaculture are lime, rotenone, various forms of inorganic and
organic fertilizers, phostoxin, salt, dipterex, antimicrobials,
potassium permanganate, copper sulphate, formalin, sumithion,
melathion, etc. (Phillips, 1996; Hasan and Ahmed, 2002; Brown
and Brooks, 2002; DoF, 2002; Faruk et al., 2004.)
Unfortunately, little attention has been paid on the docu-
mentation of chemicals and antibiotics used in aquaculture
industry of the country. As a result, there is a lack of informa-
tion regarding the present status and consequences of chemi-
cals and antibiotics using in aquaculture sector especially in
aquatic animal health management and needs examination.
Thus present study aimed to identify types of chemical and
antibiotic used in aquatic animal health management, purpose,
dose and methods of their application with problems associ-
ated with their uses.
Materials and methods
Study area
Present study was carried out at south-west coast of Bangla-
desh. South west coast plays a vital role in ﬁsh protein supplyfor Bangladesh. Most of the ﬁsh and shrimp farm of Bangla-
desh are located in this area.
Data collection and analysis
Data was collected through questionnaire interview, personal
contact, market survey and participatory rural appraisal
(PRA) like focus group discussion (FGD). The questionnaire
was composed of both closed and open form of question. A
set of preliminary questionnaire was prepared. This was ﬁeld
tested with a few target people of each representative group.
In this pilot survey much attention was given to any new
information, which was not designed to ask but was impor-
tant and informative towards the objectives. Thus necessary
modiﬁcations were made based on the feedback and the ﬁnal
questionnaire was prepared on the basis of pilot survey. PRA
tools such as FGD was conducted with target people to get
an overview of particular issues on use of chemicals. It is a
discussion with a selected group of people following a set
of detailed guidelines designed to generate discussion on a
particular set of topic. Several FGD sessions in different dis-
tricts were conducted where each group size was between 6
and 12 people. Cross check interviews were conducted with
key informants such as District Fisheries Ofﬁcers, Upazilla
Fisheries Ofﬁcers representatives of pharmaceutical compa-
nies and NGO workers working with aquaculture. Though
the questionnaire was semi-structured but participator ap-
proaches were used all through. In addition to primary data,
secondary information concerning the use of hazardous
chemicals and antibiotic in aquatic animal health manage-
ment has been collected from different sources, reviewed
and compiled.
The data was analyzed using tabular and descriptive statis-
tical techniques. The summary tables were prepared in accor-
dance to the objective of the study. The technique of analysis
included the classiﬁcation of tables into meaningful result by
arithmetic mean, percentage and ratios.Results
Major chemicals for ﬁsh health management
The chemicals found available in the market and are used at
different stages of aquatic animal health management like
during pond preparation, growth promotion, supply of
oxygen, disinfectant, probiotic and ﬁsh disease treatment
have been collected and compiled. Fish disease treatment
was the major area where plenty of such compounds were
used. The local animal feed and chemical shops are the main
sources of such compounds from where farmers usually
purchased these.
Chemicals used for pond and water quality management
A number of traditional as well as new compounds were seen
in the market to use during pond preparation and for improv-
ing water quality of ﬁsh pond. The list of such chemicals with
their active ingredients prescribed dose, source and approxi-
mate price are shown in Table 1. On the impact these chemi-
cals are also called health stone. They are mixture of same
Table 1 Chemicals used for pond and water quality management.
Trade name Active ingredient Dose Source Price (Tk)
Acme’s zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O During pond preparation 7 kg/33 dec. every 15 days The acme laboratories ltd. –
Agriculture lime CaCO3 Spread with water 6–10 ppm Chemical seller 8–15/kg
Alpha zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30/acre Biswas agrovet limited 50/kg
Aquazet SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30/acre Lion overseas trading company 50/kg
Benzo Tetra acetyl ethylin diamin + sodium perborate 200 gm/acre Synzenta 400/250 gm
Bio aqua Extract of Uka cidizera tree 2 ml/100 dec. (1 m depth) Eon animal health products ltd. 330/100 ml
Biolite plus SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, P For 3–4 feet deep water body 50–75 kg/acre. In case of
culture 20–40 kg/acre. Each 20–30 days
Biotic corporation ltd.
Bio-tuﬀ SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, TiO2 During pond preparation 15–20 kg/100 dec. during
culture 7–10 kg/100 dec. every 30–40 days
Organic pharmaceuticals ltd. 50/kg
Bis zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre Avon animal health 50/kg
Fish grow S + Co+Mg+ K+N+ P+ Ca 400 ml/acre Bismillah enterprise ltd. 85/100 ml
Fish safe HSCAS+ acitic acid + Ca + propionate
granules + activated charcles + harbs
Speed care ltd. 20/100 g
Geotox SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O For 3–6 feet deep water body 20–25 kg/100 dec. after
stocking 10–20 kg/100 dec. about 30–40 days
Novartis pharmaceuticals ltd. 55/kg
Green zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, TiO2 During pond preparation 20–25 kg/100 dec. during
culture 10–15 kg/100 dec. every 40 days
Organic pharmaceuticals ltd. 55/kg
JV zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, Mn, P During pond preparation 7 kg/33 dec. during culture
3.5 kg/33 dec. every 15 days
Eon animal health products ltd. 50/kg
Lime CaO, Ca(OH)2 1–2 kg/dec Chemical seller 12/kg
Major zeolite SiO2, Al2O3 30–40 kg/acre Univet ltd. –
Mega zeo SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O, K2O, Mn For 3–6 feet deep water body 25 kg/100 dec. after
stocking 15–20 kg in same water
ACI animal health 45/kg
Pontox plus SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O For 3–6 feet deep water body 15 kg/100 dec. after
stocking 10–20 kg/100 dec. about 30–40 days
Rals agro ltd. 55/kg
Super zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre Avon animal health 50/kg
Well zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O For 3–6 feet deep water body 6–8 kg/33 dec. after
stocking 3–6 kg/33 dec.
SK + F Bangladesh ltd. 50/kg
Zeocare SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre Nature care 50/kg
Zeolite SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre National agricare imp. Exp. ltd. 50/kg
Zeolite plus SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre Penta agrovet ltd. 50/kg
Zeonex SiO2, Al2O3, Fe2O3, CaO, MgO, Na2O 20–30 kg/acre Anex vet (pvt.) ltd. 50/kg
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Table 2 Chemicals used as disinfectant.
Trade name Active ingredient Dose Source Price (TK)
BKC Benzal konium chloride Spread with water, 0.5 ppm Chemical seller TK 1000–1500/kg
Bleaching Clorine 60 ppm Chemical seller 50/kg
EDTA Sodium thiosulphate 0.1–1 ppm Chemical seller 40/kg
Eﬁnol Eﬁnol 5–8 gm/liter water Eon animal health
products ltd.
Emsen n-Alkyl dimethyl benzyl
ammonium chloride + stabilized
urea
80 g/33 dec. SK + F Bangladesh ltd. 238/50g
Formalin 38% Formaldehyde 1–3 ppm Chemical seller 70/kg
Lenocide Ankul benzyl dimethyl
ammonium chloride + poly-2-
deoxy-2 amino glucose
500–1000 ml/acre Nature care com 100/100 ml
Microdine iodine 20% Nony alkl ohenoxypoly ethane
ixide iodine complex
2–2.5 L/acre Rals agro ltd. 80/400 g
Omicide Benzyl ammonium
chloride + urea
200 ml/33 dec. after 24 h. 150 ml Lion overseas trading
company
100/100 ml
Pathocide Benzyl chromium + natural
polymer
200 ml/33 dec. Penta agrovet ltd. 100/100 ml
Timsen n-Alkyl dimethyl benzyl
ammonium chloride + stabilized
urea
20 g/33 dec. (for prevention) ,
80 g/33 dec. (for treatment)
Eon animal health
products ltd.
238/50 g
Water clear Sodium thiosulphate In case of 5–6 feet deep water
body 2–3 L/100 dec.
Organic pharmaceuticals
ltd.
300/L
278 Md. Mostafa Shamsuzzaman, T. Kumar Biswasinorganic compound like silicon, aluminum, calcium, magne-
sium, etc. which together form very minute pore and sponge
like structure. Toxic gases (like ammonia) and harmful patho-
gens become trapped in the pores of such compound. They
also absorb noxious toxic substance and off odor of water
and these ensure clear and healthy pond environment.
Some compounds also seen in the chemical shops used
mainly for controlling predatory ﬁsh and increasing primary
productivity in the ﬁsh pond. Chemicals like Rotenone and
predator are used for controlling unwanted ﬁshes as well as
other harmful aquatic animal. Fertilizer uses to increase pri-
mary productivity. Controller and plankton Forte used as a
good source of mineral.
Chemicals use as disinfectant
Disinfectants are widely used in many sphere of aquacultures.
They are used both hatchery and grow-out facilities mainly for
equipment preparation, to maintain hygiene and in some case
to treat disease. The following disinfectants listed in Table 2
were found available in the market.
According to the information leaﬂet provided by the com-
pany, timsin and emsin are also effective in prevention of some
bacterial and fungal infections as well as they destroy viruses.
Formalin is also control protozoan disease. BKC used for con-
trolling bacterial disease and Eﬁnol can be used as stress
resistance.
Chemical used for oxygen supply
Several chemicals with very similar names were seen readily
available in the chemical shops of the study are used for in-
crease dissolved oxygen in ﬁsh pond. Oxidizing agent, hydro-
gen peroxide is the major active ingredients of such chemical
Table 3.It was also found that some of the above chemicals are also
used to remove hardness and poisonous gases i.e. oxyﬂow and
quick oxygen. Some chemicals like oxymax, oxymarine and
oxy plus also help in preventing disease in ﬁsh.
Chemicals used for disease treatment
Apart from antibiotics only a handful of chemicals mostly tra-
ditional were seen available in the shops for treating ﬁsh dis-
ease. Farmers used these chemicals for treating a variety of
ﬁsh diseases with different doses. No information leaﬂet was
available on the dose and methods of application of such
chemicals. No pharmaceuticals companies are dealing with
their basic traditional chemical rather they are engage in pro-
ducing new products. These types of chemical are shown in fol-
lowing Table 4. Where eco-solution is effective for viral
diseases. Melethion, dipterex, malachite green, formalin, salt,
methylin blue, etc. is useful for eradication of external parasite
as well as fungal diseases. Lime is also uses for common ﬁsh
disease. Spa is effective for both disease treatment and as
growth promoter. Timsen is used for treatment of various dis-
eases and as a disinfectant.
Antibiotics for disease treatment
In the present investigation about 14 branded antibiotics with
different trade name were seen in the market as well as used by
the ﬁsh farmers which are shown in Table 5. The active ingre-
dients of such antibiotics are mainly oxytetracyclin, chloro tet-
racycline amoxicillin, co-trimoxa zole, sulphadiazine and
sulphamethaoxazole. Varying opinions were made by the
farmers about the effectiveness of particular products. The
price seems quite affordable by the commercial aqua farmers.
According to the information leaﬂet of above antibiotics,
all of those antibiotics are effective against bacterial disease.
Table 3 Chemical used for oxygen supply.
Trade name Active ingredient Dose Source Price (TK)
Best oxygen Sodium percarbonet 250–500 g/acre Univet ltd. –
Bio care Sodium lorile ether sulphate 80–120 ml/100 dec. ACI animal health 350/L
Bio ox Sodium carbonat H2O2 General dose 2.50–5.0 gm/acre. In case of
high deﬁciency 5–8 gm/acre in same water
body
ACI animal health 500/kg
Fish care powder Oxide of Ca, P, S, Mn, Mg,
Cu, N
1 kg/33 dec. S.S.S Agro care ltd. 70/400 g
Fish curepas Oxide of Ca, P, S, Mn, Mg,
Cu, N
1 kg/33 dec. M.R. Food and Protein
Industries
70/400 g
O2 marine H2O2 10% 33–40 tab/33 dec. generally. In case of
emergency 66–90 tablet/33 dec.
Organic pharmaceuticals ltd. 530/kg
O-plus O2 promoter (H2O2/Ca2O2) 500 gm/acre Nature care 500/kg
Oxy gold Sodium percarbonet 250–500 g/acre Fishtech Ltd. –
Oxy more Sodium carbonate per-oxy-
hydrate
General dose 250–500 gm/acre. In case of
high deﬁciency 750–1000 gm/acre in same
water body
SK+ F bangladesh Ltd. 500/kg
Oxy plus Na2O2 + AlOH Na2O2-90% 500 gm/acre Navana animal health 530/kg
Oxy-plus O2 promoter (H2O2/Ca2O2) 500gm/acre Penta Agrovet ltd. 530/kg
Oxy-A – – The Acme Laboratories Ltd. –
Oxy ﬂow H2O2 10% General dose 250–350 gm/acre. In case of
high deﬁciency 500 gm/acre in same water
body
Novartis Pharmaceuticals
Ltd.
600/kg
Oxygen plus O2 promoter (H2O2/Ca2O2) General dose 250–500 gm/acre. In case of
high deﬁciency 750–1000 gm/acre in same
water body
Avon animal Health 530/kg
Oxygrow O2 promoter (H2O2/Ca2O2) 500 gm/acre Century Agro Ltd. 530/kg
Oxymax H2O2 10% 250–500 gm/acre (1 m deep water body) Eon animal health products
ltd.
600/kg
Oxysun Sodium peroxide, calcium
peroxide, magnesium oxide,
zinc oxide
500 gm/acre Rals Agro ltd., Bangladesh 530/5 kg
Quick oxygen Sodium per carbonet + free
oxygen
General dose 250–350 gm/acre. In case of
high deﬁciency 500 gm/acre in same water
body
Organic pharmaceuticals
Ltd.
600/kg
Table 4 Chemicals used for disease treatment.
Trade name Active ingredient Source Price (TK)
Albez Doxycyclin, colistine sulphate + vitamin premix + mineral Syngenta 253/250 g
Eco-solution Eco-solution Chemical seller 85/l
Formalin 40% HCHO Chemical seller 70/kg
Lime CaO, Ca(OH)2 Chemical seller 12/kg
Malachite green C2H2O4 Chemical seller 500/25 g
Melethion Active melathion Chemical seller 60/100 ml
Methylene blue C10H18CIN3SXH2O Chemical seller 350/25 g
Potash KMnO4 Chemical seller 185/kg
Protacide C22H42CIN+ C23H25CIN2 + C2H5OH+ some inert component Ellwellas
Salt NaCL Chemical seller 8/kg
Spa Protein, cholesterol, calcium, vitamin D, carotinaid Syngenta 4100/kg
Sumithion Fanitrothion Chemical seller 90/100 ml
Timsen n-Alkayl di-methyl benzyl ammonium chloride + stabilize urea Eon animal health products ltd. 238/50 g
Aqua chemicals in shrimp farm: A study from south-west coast of Bangladesh 279Some of above antibiotics like oxysentin 20%, orgamycin 15%
and orgacycline 15% is also effective against EUS. Chlorste-
clin and ﬁsh cure plays vital role in growth promotion as well
as effective against some of disease like dropsy, tail and ﬁn rot,
gill rot of ﬁsh, etc.Chemicals used as growth promoter
Several chemicals which were found in the chemical shops used
as growth promoter as well as increase production. Aqua
boost contains ß-glucan, immunostimulant, which enhance
Table 5 Antibiotics for disease treatment.
Trade name Active ingredient Dose Source Price (TK)
Acimox (vet) powder Amoxicillin
trihydrate
1 gm/1 kg feed ACI animal health 75/100 gm
Bactitab Oxytetracycline 20% 50 gm/kg body weight 5–7 days ACI animal health 70–80/100 gm
Chlorsteclin Chlortetracycline 200–300 gm/100 kg feed (5–7 days) Novartis pharmaceuticals ltd. 300/kg
Contrim (vet) bolus Cotrimoxazole Mixed with feed; 1 bolus/10–12 kg body
weight
Square pharmaceuticals ltd. 64/100 gm
Cotrim-vet Sulphamethoxazole + trimethoprim 0.5 mg/kg body weight Square
pharmaceuticals ltd. 70–80/100 gm
Fish cure Chlortetracycline
HCL
500/1000 kg feed (3–5 days) Rals agro ltd. 275/kg
Orgacycline 15% Chlortetracycline 200–300 gm/100 kg feed 5–7 days Organic pharmaceuticals ltd.
Orgamycin 15% Oxytetracycline
HCL BP (WSP)
Incase of prevention 60 gm/100 kg feed for
treatment in 10 days
Organic pharmaceuticals ltd. 70/100 gm
Otetra (vet) powder 50 Oxytetracycline Mixed with feed; 11–16 gm/100 kg body
weight
Square pharmaceuticals ltd. 156/100 gm
Oxin WS Oxytetracycline 20% 50 mg/kg body weight Navana 70–80/100 gm
Oxysentin 20% Oxytetracycline
HCL BP
100–200 gm/100 kg feed, 5–7 days (for
treatment)
Novartis pharmaceuticals ltd. 700/kg
Ranamox Amoxicillin
trihydrate
28–40 gm/100 bd of ﬁsh, 10 days continuously Renata pharmaceuticals ltd. 140/100 gm
Renamicin Oxytetracycline 28–42 gm/100 kg feed, 10 days Renata pharmaceuticals ltd. 82/100 gm
Sulphatrim Sulphadiazine and 50 gm/kg body weight, 5–7 days Square pharmaceuticals ltd. 70–80/100 gm
280 Md. Mostafa Shamsuzzaman, T. Kumar Biswasnon-speciﬁc immunity in ﬁsh. A list of growth promoters is
shown in Table 6.
All of the growth promoters play a vital role for rapid growth
of ﬁsh. Some of these chemicals like aqua boost, ﬁsh vita plus,
growmax, acmix super ﬁsh, etc. also improve disease preventing
ability of ﬁsh. megavit aqua, orgavit aqua also increase hatching
rate and AQ cell, aquamin helpful in developing bone of ﬁshes.
Aqua savor, grow fast and cevet vet help in recovering in from
malnutrition as well as improve physical condition of ﬁshes.
Chemical for coastal shrimp health management
In the present study chemical and antibiotics used in coastal
shrimp aquaculture in Sathkhira regions have also been inves-
tigated. The name of such compounds with the purpose of use,
application methods, doses and approximate price it listed in
Table 7. Many of such compounds are also common in fresh-
water aquaculture.
Use of probiotics in shrimp farming
There has been increasing interest in the use of probiotics in
aquaculture with the demand to make it environment
friendly. In the present study some shrimp farmers were
found to use a range of probiotic products to control
virbiosis and other lunimiscent bacteria, improving water
and soil quality and control pH Table 8. The probiotic
contains mainly different concentration of beneﬁcial bacteria
which include Bacillius sp., Rodobacter sp., Rodococcus sp.,
Streptococcus faecalis, etc.
Discussion
The use of chemicals in aquaculture systems for various pur-
poses is widely recognized and the beneﬁts of chemical usagein aquaculture are many. The aquaculture activities in Bangla-
desh are also inﬂuenced by a number of chemicals. The present
study was carried to know the current status of use of chemi-
cals and antibiotics in aquatic animal health management in
aquaculture in Bangladesh.
The present study identiﬁed range aqua chemicals and anti-
biotics marketed by different companies for using in various
activities of aquaculture. Fish health management and disease
treatment were the major areas where farmers were seen to use
a lot of such compounds. Other uses included growth promo-
tion, improve water quality and as probiotics. Commonly
found traditional chemicals in health management included
Hme, salt, potassium permanganate, sumithion, melathion,
formalin, bleaching powder, malachite green and methylene
blue. Some previous studies also revealed the similar reports
about the use of chemicals used in aquaculture of Bangladesh
(Phillips, 1996; Brown and Brooks, 2002; DoF, 2002; Faruk et
al., 2004)
The present study also noticed a number of new products
with various trade names in the market which included zeolite,
geotox, mega geo, aqua boost, oxyﬂow, bio-tuff, quick-oxy-
gen, orgavit aqua, aqua-gold, timsen, eﬁnol, etc and various
antibiotics and probiotics. The local animal feed and chemical
shops are the main sources of such compounds from where
farmers usually purchased these. It was found that most of
the farmers used chemicals during pond preparation, for
improving water quality, as disinfectant and for disease treat-
ment. All these activities are related for better health manage-
ment of aquatic animal. However, ﬁsh disease treatment was
one of the most important the major area where most of the
chemicals were used. It meant that disease problem is one of
the major concerns in aquaculture of the country. In the pres-
ent study the major diseases and conditions reported by farm-
ers were BUS, tail and tin rot, dropsy, anal protrusion, fungal
disease, nutritional disease, and red and white spot. A number
of authors also reported similar conditions in aquaculture of
Table 6 Chemicals used as growth promoter.
Trade name Active ingredient Dose Source Price (TK)
Acimix super-ﬁsh Vitamin
mineral + antioxydent
1 kg/ton feed ACI animal health 350/kg
AC mix super-ﬁsh Vitamin and mineral premix 1–25 kg/ton feed ACI animal health 350/2.5 kg
AQ cell Ca, P, vitamin and herbs 1–2 gm/kg feed ACI animal health 300/kg
AQ grow-G Herbal growth factor 1–3 ml/kg feed ACI animal health 300/kg
AQ grow-L Herbal growth factor and
binder
1–2 ml/kg feed ACI animal health 230/kg
AQ grow-P Herbal growth promoter
premix
1–2 g/kg feed ACI animal health 230/kg
Aqua boost Organic acid, ß-glucan 500 g/mt feed Novartis
pharmaceuticals ltd.
300/kg
Aqua savor Amino acid premix 2–3 kg/MT feed Eon animal health
products ltd.
750/kg
Aquamin Vitamin premix In case of nursery
and table size ﬁsh
200 gm/100 kg feed.
In case of brood ﬁsh
100 gm/100 kg feed
Biotic corporation
ltd.
–
Aqumin Cu, Co, Mg, Fe, Zn, I, Ca, P,
D, L. Mithiolin, L-lysin HCl
1 gm/kg feed ACI animal health 150/kg
Ayumin powder Mineral + herbs 5–10 kg/ton feed ACI animal health 150/kg
Calfostonic powder Vit + mineral + amino acid 1–2 kg/ton feed ACI animal health 350/kg
Cevit Vet Vitamin C 25 mg/kg feed Square
pharmaceuticals ltd.
90–100/100 gm
Diamond ﬁsh Vitamin premix 2 kg/ton feed Tushin agro pharma
ltd.
–
Diginix aqua NH4HCO3 + NaHCO3
nuxvomica + herbal
digestive
1 gm/kg feed Annexvet (pvt.) ltd. 70/50 g
Fibosoel ß-Glucan and mannos
polymer
200–300 g/MT feed Eon animal health
products ltd.
325/200 g
Fish vita plus Vitamin, mineral and amino
acid supplement
200–300 ml/100 kg
feed
Rals Agro ltd. 250/kg
Grow fast Vitamin, mineral and amino
acid supplement
200–300 ml/100 kg
feed
Rals Agro ltd. 650/L
Growmax Vit + mineral + amino acid 2.5 kg/ton feed Penta Agrovet ltd. 300–350/kg
Machalemen 1 kg/ton feed Lion overseas
trading company ltd.
300–350/kg
Megavit Aqua Vitamin, mineral and amino
acid supplement
100 g/100 kg feed Novartis
pharmaceuticals ltd.
300–350/kg
Nature aqua GP Vit + mineral + amino acid 2.5 kg/ton feed Nature care ltd. 300–350/kg
Nature’s gift liquid gold Aloe vera + humic
acid + amino acid
10 L/40 dec. M/S shinzon traders
ltd.
–
Orgavit aqua Vitamin, mineral and amino
acid supplement
100 g/100 kg feed Organic
pharmaceuticals ltd.
325–350/kg
Vitamin premix Multivitamin 100–150 g/kg Square
pharmaceuticals ltd.
–
Vitamix F aqua Vit + mineral + amino acid 2.5 kg/ton feed The Acme
laboratories ltd.
300–350/kg
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et al., 2004)
In Bangladesh, chemotherapy is gradually coming into
practice in aquaculture activities using locally available veteri-
nary grade antibiotics, agricultural grade organophosphate
pesticide and other common chemicals. Generally, disease
treatment in aquaculture can be of great value when chemicals
used properly but when improperly applied, can cause large
losses of ﬁsh. In order to properly use of chemicals to the water
or feed, it is important to accurately determine the dosage and
the best application methods. Chemicals can react differentlyin water depending upon water quality, the target species
and the life stages of the species. Water quality factors such
as temperature, pH, alkalinity and organic matter content
can often have to bear the effectiveness or toxicity of a chem-
ical. Larval stages and younger ﬁsh are usually more sensitive
to chemicals. Therefore, it is important to follow the recom-
mended dosages and methods of application of particular
chemical. Also, to avoid complications following chemical
application, a simple bioassay can be conducted to determine
the response to the treatment. Moreover, it is the legal respon-
sibility of the person prescribing the treatment and the farmer
Table 7 Chemicals used in coastal shrimp farming especially for health management and disease treatment.
Name of Chemical Trade name Form Purpose of use Method application and dose Price (TK)
38% Formaldehyde Formalin Liquid Control protozoan disease
also improve water quality
Spread with water, 1–3 ppm 70/kg
A12O3.SiO2 Zeolyte Powder Improve soil and water
quality
Spread with water; 10–20 ppm 35–45/kg
A12SO4 Aluminium sulfate Solid Reduce or settle iron in water Spread with water 2.5 ppm
Benzal Konium
chloride
BKC Liquid Control bacteria and reduce
phytoplankton in water
Spread with water, 0.5 ppm 1000–1500/kg
CaCO3 Agricultureli me Powder Improve water quality Spread with water; 6–10 ppm 8–15/kg
CaO Rock lime Solid Improve soil and water
quality
Spread with water, 10 ppm 10/kg
Chlorine Bleaching Powder Eradicate virus carrier to
prevent WSSV
Spread with water; 60 ppm 30/kg
Eco-solution Eco-solution Liquid Prevent viral disease Spread in water, 0.1 –0.2 ppm 85/1
KMnO4 Potasium
permanganete
Granular Disinfectant Spread with water, 0.1–0.2 ppm 150/kg
Oxysentine Oxysentine Powder Feed supplement to increase
resistant powder
Mix with feed, 3 gm/kg feed 700/kg
Sodium percarbonet Best oxygen Powder Increase 02 in water Spread with water, 0.1–0.2 ppm 600/kg
Sodium thio sulfate EDTA Powder Disinfectant also reduce
toxic gases
Spread with water; 0.1–1 ppm 410/kg
Tetravet 200WSP Tetravet Powder Feed supplement to increase
resistant powder
Mix with feed, 3 gm/kg feed 800/kg
Tinsen Tinsen Powder Feed supplement to increase
resistant powder
Mix with feed, 3 gm/kg feed 4760/kg
TSP Fertilizer Solid granular Improve plankton in water Spread with water, 1–2 ppm
Urea Fertilizer Solid granular Improve plankton in water Spread with water, 1–2 ppm –
Vitamin C Vitamin Powder Feed supplement to increase
resistant powder
Mix with feed, 3 gm/kg feed 1000/kg
282 Md. Mostafa Shamsuzzaman, T. Kumar Biswasto ensure illegal residues are not present in ﬁsh harvested for
human consumption. However, none of the above measures
were found to follow by the farmers while treating their ﬁsh
with chemicals.
The use of chemical was also inﬂuenced by the culture sys-
tem. In the extensive systems, this is limited to fertilizers, while
in more complex semi-intensive and intensive systems a wide
range of natural and synthetic compounds are used. It was also
found from the present survey that farmers were using some
chemicals indiscriminately. They are supposed no regulation
on the use of chemicals in aquaculture in Bangladesh. On a
worldwide basis, only a small number of chemicals are legally
approved for use in aquaculture. The use of drugs and chem-
icals by the US aquaculture industry is strictly regulated by
the US Food and Drug Administration (FDA) and the US
Environmental Protection Agency (EPA). It FDA requires a
scientiﬁc evaluation of a drug’s effectiveness and safety for hu-
mans and the environment before approval. The EPA requires
a scientiﬁc evaluation of a chemical’s safety before it can be
registered and sold. In the US, there are only six drugs ap-
proved for use in aquaculture: one anesthetic, one parasiticide
one spawning agent, and three antibiotics. All drugs must be
used according to label instructions. Oxytetracycline and a
potentiated sulfonamide are antibioties approved for use to
treat disease but only in certain types of aquatic animal and
only to treat certain diseases (Benbrook, 2002). In the present
Investigation, some chemicals were found with only trade
names. Either seller or farmers or extension workers did not
have clear idea about the active ingredient of that particular
chemical though they were using those without hesitation.The use of antibiotic substances is the cause of much con-
troversy. Bacterial diseases of ﬁsh can he successfully treated
with antibiotics. However, to ensure the correct antibiotic,
the causative agent of the disease needs identiﬁcation via a sen-
sitivity test at a diagnostic laboratory. About 14 trades named
antibiotics were found in the market to use for ﬁsh disease
treatment. These were seen to use indiscriminately here with-
out knowing the exact reasons of disease. It suggested that
farmers do not have training about the use of chemicals during
chemotherapy. It is widely recognized that excessive use of
antibiotics contributes the development of resistant strains of
bacteria (Inglis, 1996). There is no doubt that these com-
pounds are widely abused in aquaculture at present. There
are several rules that should be followed when considering
the use of antibiotics which included (i) always improve the
pond environment, (ii) only use antibiotics when it is essential,
(iii) only use antibiotics for bacterial infection, (iv) use an anti-
biotic to which the bacteria are sensitive, (v) use fresh antibi-
otic from a reliable source, (vi) take cure when handling
antibiotics they can be dangerous to some people, (vii) make
Tip the medicated feed fresh and do not store it for prolonged
periods, (viii) use correct dose, (ix) use for sufﬁcient duration
and (x) apply an adequate withdrawal period ( AAAHRJ,
1998).
In the present study, farmers were also seen not aware
about the mode of action of particular chemical. As a
consequence, during disease treatment ﬁrst they try with
one chemical and if it does not work, they try for other
one. They used doses of particular chemical on either
from their own experiences, or from the instruction of
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chemical sellers.
There are three broad groups of people who deal directly
with aquaculture chemicals: manufacturers and traders, fan-
ners, and consumers. Manufacturers and traders should work
towards manufacturing and supplying appropriate species-
and systems-speciﬁc chemicals. They should facilitate avail-
ability through ensuring an adequate supply of such chemicals;
should provide accurate and adequate information to farmers.
The private sector should also conduct more research and
development towards reducing the harmful impacts of chemi-
cals in aquaculture systems, and should work to improve pub-
lic awareness of the pros and cons of chemical use. Farmers
should work to understand the on-farm management of chem-
ical use in order to increase effectiveness arid minimizes ad-
verse impacts. They should also inform themselves of the
advantages and disadvantages of chemical use in each speciﬁc
situation. Consumers should be aware of the health conse-
quences of chemical misuse.
Nowadays shrimp farming is facing critical problems
mainly on three major factors such as disease outbreak, poor
seed quality and drag residue. Luminous Vibrio and WSS are
the two major diseases in shrimp farming. Antibiotics, which
have been used in large quantities, are in many cases ineffec-
tive, or result in increases in virulence of pathogens and, fur-
thermore, are cause for concern in promoting transfer of
antibiotic resistance to human pathogens. The probiotic fan-
ning could be an option to overcome such problems. The use
of probiotics or beneﬁcial bacteria to displace pathogens by
competitive processes is being used in the animal industry as
a better remedy than administering antibiotics and is now
gaining acceptance for the control of pathogens in aquacul-
ture. In the present study, about 13 branded probiotics were
found available in the market to use mainly in shrimp culture
to control vibriousis, lunimiscent bacteria, improve water and
soil quality and control pH.
Nitrofuran derivatives-furaltadone, nitrofurantoin, furazol-
idone and nitrofurazone are considered to be potential carcin-
ogenic agents for human and are, therefore, banned in Toe by
the EU and FDA. Several consignments of frozen prawn and
shrimp of Bangladesh have been rejected by the EC and USA
due to presence of nitrofuran drugs. Due to multi-stakeholder
involvement in the chain of production and transportation of
shrimp and prawn, it is very difﬁcult to identify the sources
of nitrofuran contamination in these products. Present study
identiﬁed some possible source of the use of hazardous nitro-
furan in shrimp aquaculture.
Many unlabelled antibiotics were found in the hatcheries.
Chloramphenicol, although well-known as a banned antibiotic
for use in shrimp, found to be used in the hatcheries. During
interview, although initially agreed for a particular drug as
being used in the hatchery, but soon they denied or were reluc-
tant to tell the exact dose using. Some of the growth promoter
type drug mentioned were epicin, probiotics and nitrofuran
drugs. Nitrofuran drugs were said to be used in the shrimp
hatcheries 5–6 years back, when these were not banned. Farms
in southern Khulna region had been using Indian PL sold in
black markets. Trend of using foreign PL has been increasing.
Other possible sources of nitrofuran in shrimp products as
come out during the study were contamination of shrimp by
the contaminated natural water and soil, poultry droppings,
snail meat and agricultural chemicals. Some respondents
284 Md. Mostafa Shamsuzzaman, T. Kumar Biswasblamed that nitrofuran had still been used in the shrimp hatch-
eries for disease control and rapid growth. But the hatchery
owners did not confess the blame. Another index of doubt
was raised against shrimp feed, local or imported, which were
supposed to be contaminated with illegal growth enhancing
drugs. These all are possible sources of nitrofuran contamina-
tion. Until or unless a credible drug, detectable unit is in place
and the samples are detected with presence of illegal drugs, no-
body can ﬁle a speciﬁc blaming case against anybody.
In the preset study about 33 pharmaceuticals companies
were seen to market their aqua chemicals. They have very
attractive information leaﬂet to promote their products to
farmers. They provide some details about the purpose, dos-
ages, duration and method of application of chemicals in the
leaﬂet. However, farmers had different opinion about the use
and efﬁcacy of many of the products. The pharmaceutical
companies also employ number of promotion ofﬁcers to sell
their products.
Some companies were seen to provide technical assistance
to the farmers. Thus, farmers come under considerable pres-
sure from commercial companies to use a variety of products
in their farms. There are new products being made available
continually and often there is very little information available
about their efﬁcacy. There is no doubt that some products are
very useful, however, may not perform as claimed and farmers
must evaluate the cost and beneﬁts of treatment before invest-
ing in any products. Products should not be used at all if they
are harmful to the farm workers and leave potentially harmful
residues in ﬁsh/shrimp at harvest or damage the environment
inside and outside the farm. Some of the compounds used
can be very harmful to humans. Information on how the prod-
uct works should be studied. Several products have been sold
without any explanation of their action.
Conclusion
The study was carried out to understand the current status of
the use of chemicals and antibiotics in aquatic animal health
management. Data was collected through questionnaire inter-
view, personal contact, market survey and participatory rural
appraisal like focus group discussion with ﬁsh and shrimp
farmers, retailers of animal medicine and representatives from
and pharmaceutical companies in Jessore and Sathkhira dis-
tricts. The survey was carried out for one year from March,
2008 to February, 2009. Major consisted of 25 target groups’
chemical seller in both areas 50 ﬁsh farmer in and 40 shrimp
framers in Sathkhira.
A range of chemicals and antibiotics were found available
in market to use in aquaculture for various purposes. Fish
health management and disease treatment were the major
areas where farmers were seen to use a lot of such compounds.
Other uses included pond preparation and management,
growth promotion, improve water quality, dissolve oxygen
supplier, as disinfectant, and probiotics. A number of new
products with various trade names were also found available
in the market. From huge amount of new products jvzeolite,
geotox, green zeolite, etc. which contain more or less similar
ingredients and use in mainly pond preparation as well man-
agement. Megavit aqua, ﬁsh vitaplus, aq grow-g, aqua boost,
orgavit aqua, etc. use for growth promotion and increase pro-
duction. Oxyﬂow, oxy max, O2-marine, quick-oxygen, etc. areeffective for increase dissolve oxygen. EDTA, timsen, eﬁnol,
emsen, etc. also use as disinfectant. Various types of antibiotics
with different trade name were seen in the market as well as
used by the ﬁsh farmers. Of the antibiotics, oxysentin, renamy-
cine, orgamycin and ranamox were found common. Varying
opinions were made by the farmers about the effectiveness of
particular products. The price seems quite affordable by the
commercial aqua farmers. Commonly found traditional chem-
icals in health management included lime, salt, potassium per-
manganate, sumithion, melathion, formalin, bleaching
powder, etc. The use of these traditional chemicals was more
or less similar in powder, etc. The use of these traditional
chemicals was more or less similar in freshwater and coastal
region. In the present study shrimp farmers were found to
use a range of probiotic products to control mainly virbiosis.
The probiotic contains different concentraton of beneﬁcial bac-
teria which include Bacillius sp., Rodobacter sp.,S. faecalis, etc.
About 33 pharmaceutical companies were seen either to
produce or market such products. Some products have been
marketed by different companies from overseas countries
including India, USA, Thailand, Taiwan, Indonesia, Malaysia
and Spain. Similar products were seen in different trade names.
The price seemed quite affordable by the commercial aqua
farmers. An attempt was also made to identify possible source
of contamination of hazardous nitrofuran and chlorampheni-
col in prawn and shrimp products. Three most suspected
sources of nitrofuran in shrimp/prawn could be from hatchery
developed PL, Indian PL coming through black market and
different types of feeds available for shrimp farming.
In conclusion, the present study demonstrated current sta-
tus of chemicals and antibiotics using in aquatic animal health
management and pointed out some problems of the use of
chemicals by the farmers which include lack of knowledge of
the chemicals, closes and methods of application of these
chemicals. There are few alternatives to minimize the adverse
effects of aquaculture chemical are simply use-less of them.
Other alternatives could be used as bioremediation and use
of probiotics, immunostimulants vaccination and alternative
therapeutic. However, policy makers, researchers and scientists
should work together in addressing the issues of chemical use
in aquaculture with the view to reduce the negative impacts.
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